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(54) SEMICONDUCTOR DEVICE 

(57)Abstract: 

PURPOSE: To provide a semiconductor device with which a read-out 
operation can be conducted accurately. 

CONSTITUTION: When a write operation is conducted, high voltage is 
applied to a source 2, and a channel 8 is formed by electrons jumped out to 
a drain 4 from the source 2. When low voltage is applied to a selection gate 
20, an electric field is concentrated between a selection gate 14 and a 
substrate 1, a part of electrons are turned to hot electrons, and it is 
attracted toward a control gate 14 where high voltage is applied. The 
attracted hot electrons are trapped to the side of the source 2 of a 
nitrogen film 10, and information is written. When a read operation is 
conducted, a depletion layer 1 00 is spread in the vicinity of a drain 4 by the 
application of high voltage, but does not reach the point where information 
is written. Accordingly, whether electrons are trapped (information is 
written) by the nitrogen film 10 can be detected accurately. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The semiconductor device by which it characterizes [ having-side conductive layer which insulated with field 
which can be cable run formed, was prepared on / by the side of the control electrode prepared on the trap film which 
was prepared in the source field prepared in a substrate, and a substrate and be prepared so that the field which be cable 
run formed may form a source field and in between, and which be prepared on / which can be drain field cable run 
formed / a field, and a trap film, and the soxxrce / which can be cable run formed / field, insulated with control electrode 
on the side of control electrode, and was prepared in it ]. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to read-out of the data of a semiconductor device. It is especially related 
with exact-ization of read-out. 

[0002] 

[Description of the Prior Art] Generally, as a trap film of trap mold semiconductor memory, the ONO fihn (Oxide- 
Nitride-Oxide) film is used. O film of this ONO film is an oxide film, and an insulator layer. On the other hand, N film 
is a nitride and is an electric conduction film. In addition, N film which is an electric conduction film is inserted into O 
layers which are oxide films. In the case of writing, an electron is led to this N film. 

[0003] The cross section of the trap mold memory which used the ONO film for drawing 9 A and 9B is hung up, and the 
writing and elimination of data are shown and explained. The source 2 and a drain 4 are formed in the substrate 1 at the 
trap mold memory 200. The ONO film (the [ lO film 8, the N (nitriding) film 10, and ] 20 films 12) is formed between 
this source 2 and a drain 4, and the control gate 14 is formed in that upper part. 

[0004] The outline of the write-in principle of this trap mold memory 200 is explained using drawin g 9 A. At the time of 

writing, a channel is formed by an electron being emitted to a drain 4 fi-om the source 2. The trap of a part of this 
emitted electron is carried out to the N (nitriding) film 10 near the drain as a hot electron. If the trap of the electron is 
carried out to the N (nitriding) film 10, the threshold voltage of control gate voltage required in order to form a channel 
will become large. Thus, it is called the condition that the condition that the threshold became large was written in "1 ." 
On the other hand, the trap of the electron is not carried out but it is called the condition that the condition that a 
threshold is still small is written in "0," 

[0005] On the otiier hand, in elimination, it is impressing negative voltage to the control gate 14, and impressing 
positive voltage to a drain, and the negative electron which led the electron hole to N film and was poured into it is 
neutralized (refer to drawing 9 B). In addition, read-out can read that "1" is written in, if sense voltage (mean value in 
case a trap is not carried out to threshold voltage in case the trap of the electron is carried out) is impressed to the 
control gate and a channel is not formed. Moreover, if a channel is formed, what (it is "0") "1" is not written in for can 
be read. Thus, in trap mold memory, writing, elimination, and read-out of " 1 " can be performed fi-ee. 
[0006] 

[Problem(s) to be Solved by the Invention] However, there were the following problems in the conventional trap mold 
memory. With conventional equipment, as explained using drawin g 9 A, the trap of the electron was carried out to the 
drain 4 side of the N (nitriding) film 10 by hot electron impregnation on the occasion of writing. Moreover, the electron 
by which the trap was carried out to the drain 4 by impressing comparatively high voltage was read at the time of read- 
out. However, if the high voltage is impressed to a drain 4, as shown in drawin g 9 B, a depletion layer 100 will be 
formed in the substrate 1 of the drain 4 circumference. 

[0007] This depletion layer 100 spreads, and if an electron reaches even the part by which the trap is carried out, in spite 
of not forming the chaimel in fact, it will be in the same condition as the case where a channel is formed. That is, since a 
channel will be formed even when the trap of the electron is carried out to the N (nitriding) film 10 and a channel 
originally is not formed, it will be detected if "1" is not written in. When conventional equipment was used, it was 
impossible thus, for a depletion layer 100 to perform breadth and exact read-out at the time of read-out. 
[0008] Then, this invention aims at offer of the semiconductor device which can perform exact read-out. 
[0009] 

[Means for Solving the Problem] A semiconductor device conceming claim 1 is formed in a source field prepared in a 
substrate, and a substrate. A trap film which was prepared so that a field which can be cable run formed might be 
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formed a source field and in between and which was prepared on [ which can be drain field cable run formed ] a field. It 
is characterized by having a side conductive layer which insulated with a field which can be cable run formed, was 
prepared on [ by the side of a control electrode prepared on a trap film, and the source / which can be cable run formed ] 
a field, insulated with a control electrode on the side of a control electrode, and was prepared in it. 
[0010] 

[Function] In the semiconductor device concerning this invention, a side conductive layer insulates with the field which 
can be cable run formed on [ by the side of the source / which can be cable run formed ] a field, and it insulates with a 
control electrode on the side of a control electrode, and is prepared in it. 

[001 1] Therefore, since it is writing in by the source side, a source side is not reached, even if the high voltage is 

impressed to a drain side and a depletion layer spreads. 

[0012] 

[Example] One example of the trap mold semiconductor memory concerning this invention is hung up over drawing 2 
B, and the structure is explained. In the P type substrate 1, the drain 4 as the source 2 which is a source field, and a drain 
field is formed, and the first oxide film 8, the N (nitriding) film 10, and the second oxide film 12 as a trap film are 
formed on the substrate 1 (let three layer membranes of this first oxide film 8, the N (nitriding) film 10, and the second 
oxide film 12 be the ONO films 30 below). The oxide film 16 is formed so that the control gate 14 which is a control 
electrode may be formed on this ONO film 30 and the control gate 14 and a substrate 1 may be covered. The selector 
gate 20 as a side conductive layer is formed in the side of the control gate 14, and the interlayer film 1 8 is also formed 
so that the control gate 14 and a substrate 1 may be covered. Furthermore, the bit line (drain wire) 25 is formed on the 
interlayer film 18. 

[0013] Next, the outline of the trap mold semiconductor memory shown in drawing 2 B of operation is explained using 
drawing 1 . The operating state at the time of writing is hung up over drawing 1 A. In the trap mold semiconductor 
memory concerning this example, it is impressing the high voltage to a drain 4 side and the control gate 14, and 
impressing OV to the source 2, and an electron elutriates of the source 2 to a drain 4, and the channel 80 as a field which 
can be cable run formed is formed between the soxirce 2 and a drain 4. Here, the voltage of the degree from which a 
substrate 1 will be in ON condition exactly is impressed to the selector gate 20 prepared in the source 2 side. By 
impressing such voltage, electric field concentrate between a substrate 1 and a selector gate 20. The electron which 
elutriated of the source 2 serves as a hot electron by the electric field currently concentrated. Since the high voltage is 
impressed to the control gate at this time, the trap of some hot electrons is carried out to the source side of the N 
(nitriding) film 10 in an ONO film. The condition that the trap of this electron was carried out to the N (nitriding) film 
10 is in the condition that "1 " was written in. 

[0014] The case where the electron by which the trap was carried out to the N (nitriding) film 10 is read is hung up, and 
drawing 1 B is explained. As mentioned above, the trap of the electron is carried out to the source 2 side of the N 
(nitriding) film 10. Therefore, even if it impresses high voltage to a drain 4 in the case of read-out, a depletion layer 
does not reach the part where the trap of the electron is carried out. That is, as shown in drawing 1 B, even if a depletion 
layer 100 spreads near the drain 4, it does not spread even in the source side of the N (nitriding) film 10, and an electron 
becomes possible [ detecting correctly whether it is that the trap is carried out (" 1 " is written in) ] at the N (nitriding) 
film 10. In addition, elimination is performed by emitting the electron by which the trap was carried out to a substrate 1. 
[0015] Next, it explains using the equal circuit which shows the details of the trap mold semiconductor memory of this 
example of operation to drawing 8 , Here, use a eel CIO as the selection eel which performs writing, elimination, and 
read-out for information, and let other eels (eels C20, C30, and C40) be non-choosing eels ( drawing 8 A). The voltage 
impressed to each line, train, and portion in each actuation time at drawing 8 B is shown. 

[0016] First, in the case of informational writing, 9V are impressed to lOV and the bit line BLl, 1.5 V are impressed to a 
pan at the selector-gate line SGI, and OV are impressed to the control gate line CG 1 at others. At this time, in the 
selection eel CIO, it is that 9V are given to the bit line BLl, an electron elutriates of the source 2 between drains 4 as 
mentioned above, and a channel 80 is formed (refer to drawing 1 A). Moreover, electric field concentrate between a 
substrate 1 and a selector gate 20 by the voltage from which a substrate called 1.5V is turned on exactly being impressed 
to a selector gate. The electron which elutriated of the source 2 by this concentrated electric field serves as a hot 
electron. Furthermore, since a high voltage called lOV in the 14 control gates is given to the control gate 14, the trap of 
some hot electrons is carried out to the source side of the N (nitriding) film 10 in an ONO fibn. In this way, the trap of 
some hot electrons ("1 " is written in) is carried out to the N (nitriding) film 10. 

[0017] In this way, if "1" is written in, the threshold of voltage required for making the channel 80 shown in drawing 1 
A form will rise. By detecting the rise of this threshold, it detects that "1" was written in. That is, sense voltage is 
impressed to the control gate 14 as mentioned above, and if a channel is not formed between the source 2 and the gate 4 



http://www4.ipdl.jpo.go.jp/cgi-bin/tranjweb_cgi_ejje 



2/23/2004 



Page 3 of 4 



and current does not flow, it detects that "1" was written in. 

[0018] Here, if the non-choosing eel C20 is seen, 1.5 V are given through lOV and the selector-gate line CG 1 through 
the control gate line SGI . However, since OV which are the source 2 and this potential are given to the bit line BL2 and 
a channel is not formed, there is no possibility that incorrect writing may arise. Moreover, since OV are respectively 
given to the selector-gate line SG2 and the control gate line CG 2 also about other non-choosing eels C30 and C40, 
there is no possibility that an incorrect store may arise in eels other than selection eel CIO. 

[0019] Next, the case where the electron by which the trap was carried out to the N (nitriding) film 10 is eliminated is 
explained. In this case, -15V are impressed to the control gate lines CGI and CG2, respectively, both bit lines BLl and 
BL2 are made open, and OV are given to others. By impressing negative voltage to the control gate, the electric field of 
the store and reverse which were mentioned above arise. Therefore, the electron by which the trap is carried out is 
pulled out and emitted to a substrate 1 by FN (Fowler-Norheim) tunneling. In this way, if the electron by which the trap 
was carried out is pulled out, the threshold of voltage required for making the channel 80 shown in drawing 1 A form 
will descend. By detecting descent of this threshold, it is detected that information" 1" is not written in fi'om the N 
(nitriding) film 10. That is, if sense voltage is impressed, a channel 80 is formed between the source 2 and a drain 4 as 
mentioned above and current flows, it will be detected that information"!" is not written in from the N (nitriding) film 
10. 

[0020] Furthermore, read-out of the information fi^om the selection eel CIO is explained. When reading the information 
memorized by the selection eel CIO, 3V are given to the control gate line CG 1 as sense voltage, in order to make a 
selector gate turn on, 5V are impressed to the selector-gate line SGI, and 2V are impressed to the bit line BLl. Here, 
sense voltage is the mean value of a threshold in case the trap of the electron is carried out to the N (nitriding) fibn 10, 
and a threshold in case a trap is not carried out. Moreover, OV are impressed in addition to the above. 
[0021] If the selection eel CIO is in a write-in condition, a channel 80 (refer to drawing 1 A) will not be formed, and 
current will not flow between the source and a drain. Therefore, in the sense amplifier (not shown) linked to the bit line 
BLl, current cannot be detected but it reads that the selection eel CIO is in a write-in condition. On the other hand, if the 
selection eel CIO is in the condition of not writing in, the above-mentioned channel 80 will be formed between soxirce 
drains. Therefore, current flows between the source and a drain and it reads that the selection eel CIO is in the condition 
of not writing in by detecting this voltage with said sense amplifier. 

[0022] Next, if it sees about the selection eel C20, 3 V which are sense voltage are impressed to the control gate line CG 
1, and 5V are impressed to the selector-gate line SGI. However, since OV are impressed to the bit Une BL2 and it 
connects with the sense amplifier bit line BLl, read-out is not performed in the non-choosing eel C20. Furthermore, in 
other non-choosing eels C30 and C40, since OV are given to the control gate line CG 2 and the selector-gate line SG2, 
respectively, read-out is not performed. 

[0023] In this way, it becomes possible to perform informational writing on the N (nitriding) film 10 by the side of the 
source by the hot electron impregnation method, and to perform exact read-out by eliminating by FN tunneling. 
[0024] The structure and the manufacture method of trap mold memory concerning this example are explained below 
based on drawing. First, the manufacture method of the trap mold memory shown in drawing 2 B is explained. The O 
film 8 is formed for a start by thermal oxidation on a substrate 1 (P well). Next, for a start, on the O film 8, LPCVD is 
used and N (nitriding) film 10 film is formed, next, the N (nitriding) fibn 10 top - wet oxidation - the - 20 films 12 
are formed ( drawing 3 A). In this way, the first polish recon film 13 is formed on the formed ONO film 30 ( drawin g 3 
A), Next, the control gate 14 is formed by etching the first polish recon film 13 like drawing 3 B. In order to form this 
control gate 14, in case the first polish recon film 13 is etched, an oxide film 16 is formed by thermal oxidation to the 
ONO film 30 and the control gate 1 which remove ONO films 30 other than under the control gate 14 and which were 
formed on the substrate 1 in this way ( draw ing 3 C) so that these may be covered ( drawingj D). Next, the second 
polish recon film 28 is formed on an oxide film 16 ( drawin g 4 A). Etchback of this second poHsh recon film 28 is 
carried out by reactive etching (RIE) which is anisotropic etching, and sidewalls 20 and 22 are formed ( drawin g 4 B). 
Next, the ion implantation of the As (arsenic) is carried out to a substrate 1 by using sidewalls 20 and 22 and the control 
gate 14 as a mask ( drawing 4 B). Etching removes only a sidewall 22 after As (arsenic) impregnation, and the ion 
implantation of the phosphorus is shortly carried out to a substrate by using a sidewall 20 and the control gate as a mask 
(drawing 4 C). 

[0025] At this time. As (arsenic) and phosphorus which have already been driven into the substrate will overlap and 
exist in almost all parts. However, only phosphorus exists in the substrate portion BS 1 of a portion with a sidewall 22 
( drawing 5 A). After phosphorus is poured in, a BPSG film is formed as an interlayer film 18 ( drawing 5 B). This 
BPSG is PSG (Phosoho-Siiicate-Glass) which added boron. Next, a reflow of the interlayer film 18 is carried out. 
Thermal diffusion of As (arsenic) and phosphorus which were driven in in the substrate 1 on the occasion of this reflow 
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is carried out, and as shown in drawin g 5 B, the drain 4 of the source 2 and LDD (Lightly-Doped-Drain) structure is 
formed. That is, the substrate portion BS 1 into which only the phosphorus by the side of a drain is driven has thin 
concentration compared with As (arsenic) and the portion into which phosphorus was driven, and it becomes n-, and 
other portions become n+ and serve as LDD structure. This LDD structure is structure which eases about four-drain 
electric field. 

[0026] As mentioned above, after forming the source 2 and a drain 4, while DEPOSHISHON and carrying out 
patterning of the alxmiinum (aluminum) and forming the bit line (drain wire) 25 on the layer intermediate layer 18, a 
paissivation film (not shown) is also formed on the bit line 25 ( drawin g 2 B). Thus, the trap mold semiconductor 
memory shown in drawin g 2 B is manufactured. 

[0027] Next, the structure of other examples of the trap mold semiconductor memory concerning this invention is hung 
up over drawing 2 A. Compared with the thing of the above-mentioned drawing 2 B, the memory of drawing 2 A differs 
in that the ONO film 30 is formed the whole surface on a substrate 1 . However, both operate as memory by performing 
same actuation. The manufacture method of drawing 2 A is explained below. 

[0028] It is the same as that of the above-mentioned production process until it generates the ONO film 30, it forms the 
first polish recon film 1 3 on the ONO film 30 and it forms the control gate 14 by etching on a substrate 1 (refer to the 
drawing 3 A, d rawin g 6 A). However, imlike the above-mentioned manufacture method, the ONO film 30 is not etched 
but an oxide film 16 is formed on the ONO film 30 and a substrate 1 by thermal oxidation ( drawing 6 A). Since the 
subsequent production process is the same as the manufacture method of the trap mold semiconductor memory of the 
above-mentioned drawing 2 B, it explains briefly. 

[0029] The second polish recon film 28 is formed on the formed oxide film 16 ( drawing 6 B). Etchback of this second 
polish recon film 28 is carried out by reactive etching (RIE) which is anisotropic etching, and sidewalls 20 and 22 are 
formed ( drawing 6 C). Next, As (arsenic) is driven in to a substrate 1 by using sidewalls 20 and 22 and the control gate 
14 as a mask ( drawing_6 C). 

[0()30] After driving in As (arsenic), etching removes only a sidewall 22 ( drawing 7 A). Furthermore, phosphorus is 
driven in to a substrate 1 by using a sidewall 20 and the control gate 14 as a mask ( drawing 7 B). After driving in 
phosphorus, a BPSG film is formed as an interlayer fihn 18 ( drawing 7 B). Thermal diffusion of As (arsenic) and 
phosphorus which were driven in at the time of the reflow of this BPSG film is carried out, and the source 2 and a drain 
4 are formed ( drawing 7 C). Also in the case of this diffusion, a drain 4 side serves as LDD structure as mentioned 
above according to the concentration difference of the portion into which the portion, phosphorus, and arsenic of only 
phosphorus were driven. 

[003 1] After the source 2 and drain 4 formation, while DEPOSHISHON and carrying out patteming of the alximinum 
(aluminum) and forming the bit line (drain wire) 25 on an interlayer film 18, a passivation film (not shown) is formed 
on the bit line 25 ( drawing 2 A). Thus, the trap mold semiconductor memory shown in drawin g 2 A is manufactured. 

[0032] 

[Effect of the Invention] In the semiconductor device concerning this invention, a side conductive layer insulates with 
the field which can be cable run formed on [ by the side of the source / which can be cable run formed ] a field, and it 
insulates with a control electrode on the side of a control electrode, and is prepared in it. That is, since it is writing in by 
the source side, a source side is not reached, even if the high voltage is impressed to a drain side and a depletion layer 
spreads. 

[0033] Therefore, it becomes possible to perform exact reading. 



[Translation done.] 
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ggSiS 1 0 0 ;SSit*s D , iE«|/iig*W L-S:fT^<C 5 ^ i: ;4S 

■e#/i<JtCoTVvfc, 

[0 00 8] ^ r T\ *^HJ«iEStJ'ii^^fcb L-Srfi'Jt-^ 

[0 0 0 9] 

[3!ISSr«9t-r5fc*w^i!:] 1 yc^'h^'^^m. 

m\.xmi^i\^1t.>m.nM. «r<ixLfcri:Sri|*8ii:UT 
[0 0 1 01 

y-:^fiiJ<omKJi^^^«g«|lS!i±t-mKJI^^^Be««cir 

40 PjiXXI/^So 

[0 0 11] Lfc?5»oX, y->.fiiJXS)i^^Srff/.foX 

0 X t y-:^ftijfcji-r5 r h 
[0 0 12] 

[»ai«!ij] imm\m^^ v y 7< ^ y (o-n 

i6mia2Bld»lfX, ^:</)«jt?^itti«-r5, P§IS« 

1 [^(ctty-;^|HJSXfc5 y-:^ 2X0? Kl^-r V^lgci: 
LX(7?KU''f'>'4;i)S?i5^$tbXio'9, S«l±(c(ih7 

y^^^t uxon-^ik^s, N (g^k) ^lO&tJ^m 
60 z.mc^\ 2li^W,^^i\,xy.^^ {z.(r>m-Wcmii . N 
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0^3 oif-s) , z.(nonom^o±.\z.{±m'mwmx^ 
h^mm^- h i4i)mfSi^n. mmy- h 1 4 

m^- V 1 A<r>\'mK\t.m'mnmhhX(Dm^^- v 2 

[0 0 13] iSkfc, 1112 Bfc^i^Ufc b7 3':/S¥j&(*p< 

^i*:p< ^ y (;::fci,>T«:. K u-i' > 4 fiilSOfMffli^- b i 
4{ciS«ffiSr3J^)PL, y-;^2{cov^fp;!)P^5rt 

2, KWV4K(c«!SJI?fife^te^Jgci:LT«»^^^/i' 

8 0 STji^fiE-rSo wrt:% y->^ 2Wfc^(tbixfcjitR 

b 2 Olcatgl;4S*>J: ^ if ON:KJ|tC/£SS«(0« 
1, S*i'/-h2 0rajc*#;iS*4^t-5<, y->^2;i-f, 

N owy-;=<;{|ii(c h^s'^/^tuSo wCS; 

COO 141 N (^'fb) 1^1 0 Jibes' r^ixfcm^Sr 
it^-ttN (^^b) ^1 0(Dy-;^2fiiJ{c:h7s':/$ 

iioK. V4Wj£^{c^^gl 0 0^Si2:;a5oT 

<. N (^'fk) IKI 0tc«df-;SSb7s'7'$ttTV>5 (" 

[0015] m^. b y •y-fm^m-^}'- ^ y 

Z.xa. -ir/uc 1 OSrttffiSrl^i*.^. j^^&t^ig^ttl L 
Srmi^SSi-fe/i'i: -toffiw-t/u (-fe>'UC2 0, C 
3 0&t)=C4 0) iSr^JlWir/Wt-f 5 (EISA) „ 1218 
B{i^»)f^B#^t?W€-^<DfT> mO«g|55>tCR];!)PStv5 

[0016] 4-f . ItaKD^ii^Wj^Jcifl, h 

iUCGllCHOV. tV b7-<:^BL 1[C9V, ^ fe, 

ttOVSrEPiP-f 5o rroirt. il^-fe/UC 1 0{C*3I/^T 
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cOJ;9(-y-;^2;4-f5 KWV4ra(c:«^;6Sf|llllL. ^ 
\^/\^S01)W^^^fh^ (|lIlA#Rg) „ 

*SEPiP$ix5 r i: 1 , b 2 0 WJ-S#*5 

m^-f-^o rcDfttf Ufcfl;#tc:J;"9 y-;^2 7l^bf^^WU 
h 1 A'^^^jvimU^—V I A\ci 0Vi:V>5igfl;ff 
1i^^-7Lhi\.x^^h<r>-^. hj^w^ hnvc^-gpiio 
NO^F^WN (^^b) Ki ocoy-;^filUc:^7 3'7°$i^ 
10 w 5 LT. N (g'fk) nil 0(^*5/ hoiu^ hcJV 

[0 0 171 UT, ° 1" Hi a 

(i^j^-Tf-^^^i'S 0?r?i^^ife$*;5ro{c^^^/imffico t# 

-e, " 1" ^s$ii4Hfcwt<^«imi-5o -t^if^h. m 
^<r>i:oKUm^-Vi A\c±v::^ns.^^mv. y- 

[0 0 1 81 rrt?, t^mwzj\^c2o^WL^t. mm 

20 y-biSSG 1 ^riiCT 1 0 V, il^y- hiSfiCG 1 
jiDTl. 5 V/!)S-^x:e>tbTV^2)„ L;4>L, M'yVy^ 
:^B L 2 (CJiy — ^ 2 i lRl«'|iLX**>'5 0 Vi!lS-^x.e>tbT 

^ fc. teW^aiiR-t/UC 3 0St)*C 4 OKm 
LTt> )ltl^y-h^SG2. $iJiSfy-h;»CG2{C(i 
0 V;iS#x.^tvXi/''5«T% jltRir/PCl 0£/.^« 

[0 0 191 N (^fb) Ml ot;^ hys'y^^tife 

30 MSG G 1 RXfC G 2 tectum- 1 5 V*RP*B 

by-f^^BL lRtJ«BL2 0M*Sr:^— tT'VJc 

fcdSo-C. h^-yy^tb-CI/^Sflgif^liFN (Fowler-Nor 
hein) :^^(c:j;oTa® 1 (c:5lffl$ti. JiJcfcB^ 

121 1 Alc^-r^-y4^/U8 OS:?i^fi£$*SC»Jc£.®/<cmffi 
robtl^^fii^STl^-t-S, rwLtV>fii©TI^Sr«^W-f-5 
rtT% N (mb) miot-h^m." 1" ;is»ii*ixT 
40 v^/£l,^ci:*s^W$t^?>o ■rf£t>-h. ±IScoJ;^(c, -tr 
>';^Si±Srfn;()PLT, y-;^ 2 t K U'l' >4PiJ)lcf--r^ 
/l'8 0;!)S?l^^$n, ^mimi\>i>t. N (g^b) IS 10 

[0 0 2 01 SiRir/WCl 0^>P)(Offl»6dig^ 

n^mTi-VA-rm^. ftiji^y-nicGifc-trv;^^/!^ 

-hiSISGliCSV, \fyhy^l^^Ll\C2\^^M 
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10 0 2 11 m^-bf^c 1 0 *s#ii4feiit?fctiff , 

^/wso (iaiA#RP,) (i?i?^g$ix-r. y->^. k^^ 

W-t-5ri:*s-C#-r, SJl-fe/wc 1 OttSii^'f^l^ffi-C'fc 

r i: 5rSg^Bl5o ^J^ir/wc 1 0;5S^#ii^^^ 

i:-e> SJi-fe-'i'C 1 OiJS|^#ji^«tffi-Cfc5ci:*Sg^ 
[002 21 i^J-sJi-fe/i'C 2 0 ^co^^-ca^> t , *IJ^^ 

4^- hiiSCG 1 lcttiri';^affi-e*)5 3 V^iS^AP^tt, 

<lil«#ilS^-fe/l'C 3 0St5C4 0li*Dl/^TI4, 
10 0 2 3] r 5 LT, Wffiro^ii^^* 2' h^U^ h 

o>'aA;^S;{cj:sy-;^ffiiJcoN (^ft) ^io(ctT/<c 

[00241 ^mmmicm^ h v.-y^my^ ^ v (ommR 

t;'S{Jt*^£Srll{cS':5v^•cWT^^:SLM■t5o *-f> 1112 
■So 2»:;i^-0^8±{iLPCVD5rfflV>TN {^^b 

miom^m^-ti>o n (s^b )giio±{ci>ai 

•y hWtm^i:oXm~omi 2^J^^-ri> (1113 A) , 

r 5 UT?F^^L.fcoNoM3 o±(cil-#y ->y ^yf^ 

13 4r?i?^i-S (1113 A) „ m-^^V^-V^^l^m 
1 3Sr03B<oJ:5fJ:^3''?->'^^i-5:ii:T'ftiJiSiy-h 

1 4 ^Mi^t^o ^(omm^- h 1 4 ^]^f$.i-i,mcm 
-d?y v-y av-^i 3Sr^s/5^vi/-r.5^.{c. ^&J^a|^^- 

h 1 4TW^C0ONO^^3 0 5r^*i--5 (I1I3C) 

vxmmi ±\m^^fitcotiom3 o tmm^- v i 

i^V ='>'m2 8iT&^-r^ (04 A) o :iroB-JKyv' 

:x-y^y^ (R I E) J: oX^i :y ^ lJ--r F 

1?;*— >'l'2 0RO52 2 ^jK^-fS (04 B) o ikfC, 1^ 
K!>;«— /u-2 0. 2 2^T^$iJ|S?y- M 4Sr-7;^:i' i: 
UT, StgllcJpfbAs (0>^) S:>f:r:^aAi-5 (HI 
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4B) „ As (t>^) ^Am, f--r K'>;^--/U2 2/c(^ 
^S:J.3/^Viy(^:J;oTI^5feU ^aiif-'f Y^ii—)^2 

vaA-rs (1114 c) o 

[0 0 2 51 riC^. |!ElCfi«{CiTii*4x-CV^'SA s 

/.eS, L;<i^L, f-'f K^>;^->'i^2 2«foo?tgB:5>wS^S 
la55^BS l»J:«:i^L*»#fiEU/il> (HI 5 A) „ mf^^X 

^tbfc^. enflsii 8 1 L-cBPSGBS5r?i^^-r5 (m 

10 5B) . w<OBPSGt(±#i3VS:j^J!)PL-fcPSG (Ph 
osoho-Silicate-Glass) <r>Z.hX^^, iSJcfi, SF^^l 

ftiiSixfcAs (t>i^) St;«j^«fl«ifet5: HlS Bti* 
-fi 0 IC, y— ;^ 2 t L DD (Lightly-Doped-Drain) 

ClP(D;^f/5S4Tii4^^■CV^5S«g^5:5>B S 1 (lA s (t> 
LDDflSittli. KWi^4jff«^0«#?rMfP-r5fl|j& 

20 T'foSc 

[ 0 0 2 6 1 ±S2cD J; 5 fC. y 2 S.U' K l^-f V 4 ?: 
ffML-fcg^. SKSl 8±{CA 1 (T/l^^^e^A) 

(121;T^-*-f) t 2 5±tC?i^fig-r5 ([212 

B) „ rcOi^tCUX, ill2B{C7j%-t-h7S'7°ai|^^^ 

[0 0 2 7] 

y OteW*JfiM««jgSrlll 2 AJcmtf 6o MiEOHl 2 B 
30 ro<><oi:it'<Si:ia2A«)^^y (4S«l±»^ffifcO 
N0^3 0;SSJl^^$tUTV^S^T?M'i5o M# 

Ti-m 2 AroM)g;^i*^lft?«-r5o 

[0 0 2 81 S«l±tiONO®l3 O^^^U, ONO 

^3 0±{^||-5Ky i^y r'i^'Ml 3 5rJI?j5gL.TJi s/5^v 
^icX'OUmy- h 1 4S:m-r^*T'tttfr5ifi»xei: 
|Sl«T'fo.5 (il|3A#l»S, I116A) , fcfc'L. IffiEeD® 
3t:^fei:MJte«3, ONO)K3 0S:^s''?^y^^-fr-f, K^t 
m 1 6 Sr»ft®?^l:lc: .ttfONO^so ±Rx/mm 1 ±1-^ 
40 fig-r?> (me A) o ^<^^roxg(i, MxE(0ii]2Boh 
7 y ym^mi^^ y wMit^fc t m cx:^i>nxmm 

[00 2 91 Ji^fiK Ltzmitm 1 6 y v- y = 

ym2 8^mj$.-t^ m6B) o rco^-zKy v-y 

l^if (R I E) fCioT^s'^/^S'^' f-'l' Ki?;*— 
/l'2 0&O'2 2<^?i?^t-S (1116 C) „ f--r K-? 

;^--/l'2 0, 2 2'BiX^UMf-Y\A^-^-^^ h\.X^ 
a*gl{C>Pi-LAs (CMS) ^ftiitf (I2I6C) , 
so [0 0 3 01 As (thSg) SrJTii^irf^, f-'C K 
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2fc'lt5rJ^3'^>'i!'t-J;oT^*-t-6 (07A) „ 
$e>(c, -»^^' K'>;i— /^2 0&t)5$lJ^^y- h 1 4=£r-v;^ 
^t\.X. a«Uc*fL^5rfriitP {I117B) , j^5rlT 
^iig^l Sir UTBPSG^SrJIg^-r?. (El 
7B) c wCOB P SG^roy 7o-B#{c, rrji>41xfcA 

s (t>ig) Xt^P<iifti!l;t5:L. y-;^ 2St>' Ku-i' ^4 
(1217 0 , CcDttS6:«9^lc:t>. Ku-rv 

[0 0 3 11 y-;^2SU'Ku^'y4?g^m. mwmx 

8±JCA1 (T/W5 = >^A) SrxJK'>v'3>'L, ^-^i? — 

■^^^2 5±l,cm-^-f-^ (HI 2 A) , :icoJ;5{-bTlil2 
[00 3 2] 

;6Si£*SoX t. y-;^ftiiicSi--6 :r i 
(003 3-1 Lfc^Sot:. iESfe/*^^^ <0 Srfr/i 5 r i: 

lElffiWffJ^/ilftB^l 

[mil ^^m\c»>^^m-w^m (hy'y:^m^m-»;< 



[Bi2l 
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im2] :^mm\cm^^mi^mm (b^s'T^s^^f*:^ 
m3] m2B iC7T:-r^^^mw.nmmT.ui7^i-mx 
[041 m2BK7f:■r^^mP^^^<om^T.^%:7p■rmx 

[m 5 1 121 2 B iC:^-r¥^f*^eoSiigXS=£r*^l2|-C 
[12161 l212AtC^-rii^^«c^e<OM5tXiS^^-f-|2lT 

[12! 81 12! 2 lC7j%1-i|^^3$ftJ^B (hy •y^m^mi^^^'e 
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